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(57) ABSTRACT 

The present invention relates to cytostatics Which have a 
tumor-speci?c action as a result of linkage to (M33 integrin 
antagonists via preferred linking units Which can be selec 
tively cleaved by elastase, i.e. by an enzyme Which can 
especially be found in tumor tissue. The preferred linking 
units provide suf?cient stability of the conjugate of cyto 
static and (M33 integrin antagonist in biological ?uids and, at 
the same time, the desired intracellular action Within tumor 
cells as a result of its speci?c enzymatic or hydrolytic 
cleavability With release of the cytostatic. 
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CYTOSTATIC CONJUGATES WITH 
INTEGRIN LIGANDS 

The present invention relates to cytostatics Which have a 
tumour-speci?c action as a result of linkage to OM33 integrin 
antagonists via preferred linking units Which can be selev 
tively cleaved by elastase, i.e. by an enzyme Which can 
especially be found in tumour tissue. The preferred linking 
units provide sufficient stability of the conjugate of cyto 
static and (M33 integrin antagonist in biological media, eg 
culture medium or serum and, at the same time, the desired 
intracellular action Within tumour tissue as a result of its 
speci?c enZymatic or hydrolytic cleavability With release of 
the cytostatic. 

Chemotherapy in cancer is accompanied by usually seri 
ous side effects Which are to be attributed to the toxic action 
of chemotherapeutics on proliferating cells of other tissue 
types than tumour tissue. For many years, scientists have 
occupied themselves With the problem of improving the 
selectivity of active compounds employed. A frequently 
folloWed approach is the synthesis of prodrugs Which are 
released more or less selectively in the target tissue, for 
example, by change of the pH (DE-A 42 29 903), by 
enZymes (e.g. glucuronidases; EP-A 511 917 and 595 133) 
or by antibody-enzyme conjugates (WO 88/07378; U.S. Pat. 
No. 4,975,278; EP-A 595 133). A problem in these 
approaches is, inter alia, the lack of stability of the conju 
gates in other tissues and organs, and in particular the 
ubiquitous active compound distribution Which folloWs the 
extracellular release of active compound in the tumour 
tissue. 

The marked lectin pattern on tumour cell surfaces (Ga 
bius, Onkologie 12, 175 (1989)) opens up the fundamental 
possibility of addressing these speci?cally on tumour cells 
by linkage of appropriate carbohydrate units to cytostatics. 
This prospect is restricted by the fact that, even in other 
tissues, in particular in the liver, lectins having similar 
carbohydrate speci?cities (galactose, lactose, mannose, 
N-acetyl glucosamine, fucose etc.) occur (AshWell et al., 
Annu. Rev. Biochem. 46, 531 (1982); Stahl et al., Proc. Natl. 
Acad. Sci. USA 74, 1521 (1977); HaltiWanger et al., J. Biol. 
Chem. 261, 74347439 (1986); Jansen et al., J. Biol. Chem. 
266, 3343 (1991)). Accordingly, a marked concentration of 
active compound-containing glycoconjugates in the liver 
and other lectin-rich organs must be expected if, in this 
approach, carbohydrates are used Without particular modi 
?cation establishing a selectivity to tumour tissue. 

The heterocyclic amine batracylin (1) shoWs a good 
antitumour action in various stomach cancer models (U.S. 
Pat. No. 4,757,072). 
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(1) 

Peptide conjugates of (1) having good in-vitro action and 
more favourable solubility properties (U .8. Pat. No. 4,980, 
343) are more poorly tolerable in animal experiments than 
free batracylin. The fucose conjugates of batracylin (1) 
described in EP-A 501 250 disadvantageously concentrate 
very strongly in the liver. 

Quinolone-a (2), 7-[(3a-R,S, 4-R,S, 7a-S,R)-4-amino-1, 
3 ,3a,4,7,7a-hexahydro -isoindol-2 -yl] -8-chloro-1 -cyclopro 
pyl-6-?uoro-1,4-dihydro-4-oxo-3-quinoline carboxylic acid, 
also shoWs, in addition to its outstanding antibacterial activ 
ity, a very good activity against various tumour cell lines 
(EP-A 520 240, JP-A 04 253 973). HoWever, considerable 
toxicological problems face it (eg genotoxicity, bone mar 
roW toxicity, high acute toxicity in-vivo etc.). 

(2) 

F COOH 

’H 
(quinolone-a) 

20(S)-Camptothecin is a pentacyclic alkaloid Which Was 
isolated in 1966 by Wall et al. (J. Am. Chem. Soc. 88, 3888 
(1966)). It has a high active antitumour potential in numer 
ous in-vitro and in-vivo tests. Unfortunately, hoWever, the 
realiZation of the promising potential in the clinical inves 
tigation phase failed because of toxicity and solubility 
problems. 
By opening of the E ring lactone and formation of the 

sodium salt, a Water-soluble compound Was obtained Which 
is in a pH-dependent equilibrium With the ring-closed form. 
Here too, clinical studies have not led to success as yet. 
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About 20 years later, it Was found that the biological 
activity is to be attributed to enzyme inhibition of topoi 
somerase I. Since then, the research activities have again 
been increased in order to ?nd a camptothecin derivative 
Which is more soluble and more tolerable and Which is active 
in-vivo. 

For improvement of the Water solubility, salts of A-ring 
and B-ring-modi?ed camptothecin derivatives and of 20-0 
acyl derivatives With ioniZable groups have been described 
(US. Pat. No. 4,943,579). The latter prodrug concept Was 
later also transferred to modi?ed camptothecin derivatives 
(WO 96/02546). The described 20-O-acyl prodrugs, hoW 
ever, have a very short half-life in vivo and are very rapidly 
cleaved to give the parent structure. 
WO 96/31532 describes carbohydrate-modi?ed cytostat 

ics in Which both serum stability and release of the cytostatic 
Within the tumour cells and a speci?c concentration of the 
cytostatic in tumour tissue is achieved by a novel linkage of 
selectively modi?ed carbohydrates to cytostatics (for 
example batracylin, quinolone-a, camptothecin) via pre 
ferred spacer and linker groups. 

Integrins are heterodimeric transmembrane proteins 
found on the surface of cells, Which play an important part 
in the adhesion of the cells to an extracellular matrix. They 
recogniZe extracellular glycoproteins such as ?bronectin or 
vitronectin on the extracellular matrix via the RGD sequence 
occurring in these proteins (RGD is the single-letter code for 
the amino acid sequence arginine-glycine-aspartate). 

In general, integrins such as, for example, the vitronectin 
receptor, Which is also called the (M33 receptor, or alterna 
tively the (M35 receptor or the GpIIb/IIIa receptor play an 
important part in biological processes such as cell migration, 
angiogenesis and cell-matrix adhesion and thus for diseases 
in Which these processes are crucial steps. Cancer, 
osteoporosis, arteriosclerosis, restenosis and ophthalmia 
may be mentioned by Way of example. 

The OM33 receptor occurs, for example, in large amounts 
on groWing endothelial cells and makes possible their adhe 
sion to an extracellular matrix. The (M33 receptor thus plays 
an important part in angiogenesis, ie the formation of neW 
blood vessels, Which is a crucial prerequisite for tumour 
groWth and metastasis formation in carcinomatous disor 
ders. 

It Was possible to shoW that the blockade of the above 
mentioned receptors is an important starting point for the 
treatment of disorders of this type. If the adhesion of 
groWing endothelial cells to an extracellular matrix is sup 
pressed by blocking their corresponding integrin receptors, 
for example, by a cyclic peptide or a monoclonal antibody, 
angiogenesis does not occur, Which leads to a stoppage or 
regression of tumour groWth (cf., for example, Brooks et al. 
in Cell 79, 115741164 (1994)). 

Moreover, the invasive properties of tumour cells and thus 
their capability to form metastases markedly decrease When 
their OM33 receptor is blocked by an antibody (Brooks et al. 
in J. Clin. Invest. 96, 1815 (1995)). 
W0 98/ 10795 describes conjugates in Which a molecule 

adding to tumours is linked to a functional unit such as, for 
example, a cytostatic or a detectable label such as, for 
example, a radioactive nuclide. Inter alia, integrin antago 
nists such as, for example, peptides having the RGD 
sequence described above are described as molecules adding 
to tumours. Doxorubicin is described as an example of a 
cytostatic Which is linked to a molecule of this type address 
ing tumours. 

In the case of the compounds of W0 98/ 10795, the 
linkage is carried out such that the molecule addressing a 
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4 
tumour and the functional unit are directly bonded to one 
another With retention of their respective properties (cf., for 
example, p. 56, 1. 17, to p. 58, 1. 10, and Ex. 6). This has 
the result that these compounds are indeed selectively con 
centrated in the immediate vicinity of tumour cells by 
binding of the entity addressing a tumour (in the case of a 
radical having (M33 integrin-antagonistic action by binding 
to the OM33 integrin receptor Which, in particular, is 
expressed on endothelial cells neWly formed by angiogen 
esis), but on account of the direct combination the functional 
unit such as, for example, a cytostatic cannot be released into 
the intracellular space of the tumour tissue. 

Fundamentally, the conjugate Which on the one hand is 
selectively concentrated in tumour tissue by the effect of a 
part addressing OM33 or (M35 integrin receptors found in the 
conjugate, but on the other hand comprises a cytostatic 
Which can be released from the conjugate, should have an 
increased toxophoric effect on tumour tissue due to the 
possibility of the more direct action of the cytostatic on the 
tumour cells compared With the conjugates described in W0 
98/ 10795. In particular, such a toxophoric effect and tumour 
selectivity should even be higher, if the release of the 
cytostatic takes place in the immediate vicinity of the 
tumour tissue or even in the tumour cells. 

In principle, medicament-containing conjugates are com 
plex, difficult-to-prepare compounds, as is explained, for 
example, in Anti-Cancer Drug Design 10, 149 (1995), in 
particular p. 1. This article describes conjugates of the 
cytostatic methotrexate, an oligopeptide spacer, and a pro 
tein (human serum albumin). HoWever, it is also pointed out 
(cf. p. 7, ?rst paragraph) that the nature of the linking unit 
and the type of linkage of this unit to the toxophore and the 
carrier (for example an antibody) can affect the cleavage of 
the linking unit. This article therefore teaches that the 
linkage presented there cannot be transferred to other con 
jugate systems Without dif?culty. In particular, nothing is 
said about Whether moieties addressed also to (M33 integrin 
receptors in this manner can be linked to toxophores Without 
the moiety addressing OM33 integrin receptors by this means 
losing its ability to bind to (M33 integrin receptors. 
The linking units disclosed in WO 96/31532 are used 

speci?cally for the linkage of a toxophore to a mono- or 
oligosaccharide radical. Nothing is said about Whether moi 
eties addressed also to OM33 integrin receptors can be linked 
to toxophores in this manner, Without, by this means, the 
moiety addressing (M33 integrin receptors losing its ability 
to bind to OM33 integrin receptors. 

In WO 00/69472 enZyme-activated anti-tumour prodrug 
compounds are disclosed Which can be speci?cally cleaved 
by collagenase (IV) and elastase. With respect to linking 
units cleavable by elastase this application describes that the 
speci?c tetrapeptide sequences Ala-Ala-Pro-Val (SEQ ID 
NO: 1) and Ala-Ala-Pro-Nva (SEQ ID NO: 2) are suitable 
therefore. Furthermore, in this reference, no conjugates 
Which comprise a moiety addressing (M33 integrin receptors 
and a cytostatic are mentioned. 

It Was therefore one object of the present invention to 
develop conjugates Which comprise a moiety addressing 
(x133 integrin receptors and a cytostatic Which can be 
released from the conjugate preferably at least in the vicinity 
of tumour tissue, Where the moiety in the conjugate address 
ing OM33 integrin receptors retains its ability to bind to the 
(x133 integrin receptor and therefore provides tissue selec 
tivity to such compounds. 
The above object is achieved by conjugates Which com 

prise a non-peptide moiety addressing OM33 integrin recep 
tors, a cytostatic and a linking unit Which is selevtively 
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enzymatically cleavable With release of the cytostatic by 
elastase, i.e. by an enzyme Which can especially be found in 
tumour tissue. 

According to the present invention, it has surprisingly 
been found that a linking unit Which is a peptide radical 
based on three speci?c amino acid residues can be selec 
tively cleaved by the tumour-associated enzyme elastase or 
an elastase-like activity. Since advantageously the bond 
betWeen this speci?c linking unit and the cytostatic is 
cleaved by elastase, the cytostatic is directly released. This 
leads to an increase in the tissue speci?city of the conjugates 
according to the invention and thus to an additional decrease 
of toxicity of the conjugates according to the invention in 
other tissue types. 

According to a further preferred embodiment of the 
invention, the linking unit can be cleaved by enzymes Which 
are coupled to antibodies With selectivity for tumour tissue 
and are thus addressed to tumour tissue. This is also called 
the ADEPT approach. This likeWise leads to a further 
increase in the tissue speci?city of the conjugates according 
to the invention and thus to an additional decrease of the 
conjugates according to the invention in other tissue types. 

The present invention concerns conjugates of the formula 

CT-LI-SpX-IA (I) 

Wherein 
CT denotes a monovalent radical from the group of a 

cytotoxic radical, a radical of a cytostatic and a radical 
of a cytostatic derivative, Which can each additionally 
carry hydroxyl, carboxyl or amino group, 

Ll denotes a bivalent peptide radical of the formula 

wherein independently of one another each of the 
radicals AAl to AA4 represents an amino acid residue 
in the D- or L-con?guration, Which can each optionally 
carry protective groups, and 
q denotes zero or 1, 

Sp denotes a carbonyl or a thiocarbonyl group, 
X is zero or 1, 

IA denotes a monovalent non-peptide radical addressing 
an (M33 integrin receptor, Which radical corresponds to 
the formula 

(11) 

Wherein the bond betWeen radical (H) and SP (if XIl) 
or Ll (if X:zero) is located as one of the folloWing 
alternatives: 
a) betWeen radical (II) and LI via the carbon atom 
Which in formula (II) is marked With a cross, 

b) betWeen radical (II) and SP or Ll 
(i) via Y (possible only, ifp 1), 
(ii) (ii) via the nitrogen atom, to which R10 is attached 

oripreferably 
(iii) via R10, 
in Which formula (II) 
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6 
R7 denotes hydroxyl, substituted or unsubstituted 

alkoxy, substituted or unsubstituted cycloalkoxy, 
substituted or unsubstituted aryloxy, or saturated or 
unsaturated, optionally substituted heterocyclyloxy 
or 

represents a single bond, in case the radical (H) is 
bonded to the rest of the conjugate directly via the 
carbon atom marked With a cross; 

R8 denotes hydrogen, hydroxyl, substituted or unsub 
stituted alkyl or alkoxy, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted aryl, satu 
rated or unsaturated, substituted or unsubstituted 
heterocyclyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkinyl, or 
together With (i) R9 and (ii) the carbon atom, to 
Which R8 is bonded, forms a substituted or unsub 
stituted carbocycle or heterocycle; 

R9 denotes hydrogen, hydroxyl, substituted or unsub 
stituted alkyl or alkoxy, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted alkenyl, sub 
stituted or unsubstituted alkinyl, substituted or 
unsubstituted aryl, saturated or unsaturated, substi 
tuted or unsubstituted heterocyclyl, or 
together With (i) R8 and (ii) the carbon atom, to 
Which R9 is bonded, forms a substituted or unsub 
stituted carbocycle or heterocycle; 

R1O denotes 
a) one of the monovalent groups of iSOzRlol, 
4COiR1O1, 4COiORlO2, iCOi 
NRIOIRMB, 4CSiNR1O1R1O3 in case the radical 
(II) is bonded to the rest of the conjugate directly 
via the carbon atom marked With a cross or via Y, 
or 

b) one of the bivalent groups of iSOZRIOI, iCOi 
R101’ 4CO4ORIOZ’ 4COiNRlOlRlO3’ 
4CSiNRmlRlO3 in case the radical (II) is bonded 
to the rest of the conjugate via R10, or 

c) a single bond in case the radical (H) is bonded to 
the rest of the conjugate via the nitrogen atom, to 
which R11 is bonded; 

R101 denotes 
a) substituted or unsubstituted alkyl, substituted or 

unsubstituted cycloalkyl, substituted or unsubsti 
tuted aryl, or saturated or unsaturated, substituted 
or unsubstituted heterocyclyl, in case the radical 
(II) is not bonded to the rest of the conjugate via 
R101; 01, 

b) a bivalent group selected from substituted or 
unsubstituted alkylene, substituted or unsubsti 
tuted cycloalkylene, substituted or unsubstituted 
arylene, and saturated or unsaturated, substituted 
or unsubstituted heterocyclo-diyl, in case the radi 
cal (H) is bonded to the rest of the conjugate via 
R101’ 

R102 denotes 
a) a monovalent group selected from substituted or 

unsubstituted alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted aryl, or 
saturated or unsaturated, substituted or unsubsti 
tuted heterocyclyl, in case the radical (II) is not 
bonded to the rest of the conjugate via R102, or 

b) a bivalent group selected from substituted or 
unsubstituted alkylene, substituted or unsubsti 
tuted cycloalkylene, substituted or unsubstituted 
arylene, or saturated or unsaturated, substituted or 
unsubstituted heterocyclo-diyl, in case the radical 
(II) is bonded to the rest of the conjugate via R102; 
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R103 denotes hydrogen or one of the meanings of R101, 
R11 denotes (i) hydrogen, (ii) substituted or unsubsti 

tuted alkyl, (iii) the radical of a saturated or unsat 
urated (non-aromatic or aromatic) cyclic compound 
Which can contain up to 4 hetero atoms per molecule 
or (iv) alkyl, substituted With a radical of group (iii) 
above; 

R12 denotes hydrogen, substituted or unsubstituted 
alkyl, substituted or unsubstituted cycloalkyl, sub 
stituted or unsubstituted aryl, or saturated or unsat 
urated, substituted or unsubstituted heterocyclyl, or 
together With (i) one of R15 (if present), R13 or R14 
and (ii) the nitrogen atom, to which R12 is bonded, 
forms saturated or unsaturated, substituted or unsub 
stituted heterocyclyl Which can contain further het 
ero atoms; 

X denotes N, O or S; 
y denotes Zero, if XIO or S, and denotes 1, if XIN; 
Rl3 denotes hydrogen, substituted or unsubstituted 

alkyl, substituted or unsubstituted cycloalkyl, cyano, 
nitro, iCOiRlO“ or iCO4ORlO5, or 
together With (i) X and (ii) one of R12, R14 or R15 
forms substituted or unsubstituted heterocyclyl 
Which can contain further hetero atoms; 

R104 denotes hydrogen, substituted or unsubstituted 
alkyl, substituted or unsubstituted cycloalkyl, sub 
stituted or unsubstituted aryl, or saturated or unsat 
urated, substituted or unsubstituted heterocyclyl 
Which can contain further hetero atoms; 

R105 denotes hydrogen or one of the meanings of R104; 
Y denotes N or S; 

R14 denotes (i) hydrogen, (ii) substituted or unsubsti 
tuted alkyl, (iii) the radical of a saturated or unsat 
urated (non-aromatic or aromatic) cyclic compound 
Which can contain up to 4 hetero atoms per molecule 
or (iv) alkyl, substituted With a radical of group (iii) 
above; or 

together With (i) Y and (ii) one of R15 (if present), 
R or R13 forms a saturated or unsaturated, substi 
tuted or unsubstituted heterocyclyl Which can con 
tain further hetero atoms; 

Z denotes Zero, if YIS, and denotes 1, if YIN; 
p denotes Zero or l; 

R15 denotes hydrogen, substituted or unsubstituted 
alkyl, substituted or unsubstituted cycloalkyl, sub 
stituted or unsubstituted aryl, or saturated or unsat 
urated, substituted or unsubstituted heterocyclyl or 

together With (i) Y and (ii) one of R14 (if pIZIl), R12, 
or R13 forms saturated or unsaturated, substituted or 
unsubstituted heterocyclyl Which can contain further 
hetero atoms, or represents a single bond in case the 
radical (H) is bonded to the rest of the conjugate via 
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8 
R16 to R19 independently from each other denote cyano, 

halogen, substituted or unsubstituted alkyl or alkoxy, 
or substituted or unsubstituted cycloalkyl; and 

g, h, i, and k independently from each other denote Zero 
or 1; 

and their stereoisomers, their hydrates, their physiologically 
acceptable salts and the hydrates of these salts. 

In this speci?cation, bivalent substituents are indicated 
such that their respective left end is connected to the group 
indicated left of the corresponding substituent in formula (II) 
and their respective right end is connected to the group 
indicated right of the corresponding substituent in formula 
(II). If, for example, the radical L in formula (II) stands for 
i(CH2)nNHiSO2(CH2)0i, the nitrogen atom is con 
nected via the group (CH2)n to the phenylene A in formula 
(II). 

In the conjugates (1) according to the invention, radicals 
of quinolone-a or of camptothecin or of derivatives of 
camptothecin are preferred toxophore radicals CT; they can 
be linked to the rest of the conjugate via the oxygen atom 
(Which in camptothecin is part of a hydroxyl group) at the 
CZO-carbon atom or via a functional group Which is option 
ally present. Preferred examples of camptothecin derivatives 
include A- and B-ring-substituted camptothecins such as, for 
example, 9-amino-camptothecin, hydroxyl-substituted 
camptothecins such as, for example, l0-hydroxy camptoth 
ecin, and derivatives such as, for example, l0.ll-methyl 
enedioxy and l0.ll-ethylenedioxy camptothecins, 7-substi 
tuted camptothecins such as, for example, 7-ethyl-l0 
hydroxy camptothecin, and homocamptothecins Which in 
addition can carry substituents on the A- and/or the B-ring 
(O. Lavergne et al., J. Med. Chem. 41, 5410 (1998)). For the 
purpose of this invention, 20(R)- and 20(S)-camptothecin 
(derivatives) or mixtures thereof can be used. The 20(S) 
con?guration is preferred. 
The term “amino acids” in the context of group Ll in 

particular refers to the ot-amino acids occurring in nature, 
but moreover also includes their homologues, isomers and 
derivatives. The term “derivatives” includes, for example, 
amino acids provided With protective groups. The amino 
acid radicals Within the radical Ll can each be linked to one 
another and to the radicals CT, Sp or IA via their carboxyl 
or amino functions. AAl to AA4 independently from each 
other represent an amino acid residue in the D- and/or 
L-con?guration. The residues of the naturally occurring 
amino acids glycine, alanine, valine, leucine, isoleucine, 
norvaline, serine, threonine, cysteine, S-methyl cysteine, 
omithine, methionine, aspartate, glutamate, asparagine, 
glutamine, arginine, lysine, histidine, tryptophan, phenyl 
alanine, tyrosine, and proline are preferred. The L-con?gu 
ration is particularly preferred. 

According to the present invention, AAl preferably is the 
residue of a naturally occurring amino acid in the D- or 
L-con?guration selected from glycine, alanine, valine, leu 
cine, isoleucine, histidine, glutamate, aspartate, serine, 
lysine, omithine and phenyl alanine. 

According to the present invention, AA2 preferably is the 
residue of a naturally occurring amino acid in the D- or 
L-con?guration selected from alanine, valine, phenyl ala 
nine, tyrosine, threonine, serine, isoleucine, lysine, 
glutamate, histidine, glycine, arginine, asparagine, 
glutamine, S-methyl cysteine, methionine, aspartate, tryp 
tophane, proline, omithine and leucine. The L-con?guration 
is preferred; AA2 most preferably is a proline residue. 

According to the present invention, AA3 and AA4 (if (1:1) 
independently from each other preferably are the residues of 
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a naturally occurring amino acid in the D- or L-con?guration 
selected from alanine, valine, phenyl alanine, tyrosine, 
serine, isoleucine, lysine, glutamate, glutamine, histidine, 
glycine, arginine, asparagine, aspartate, tryptophane, pro 
line, omithine, methionine, S-methyl cysteine, norvaline and 
leucine. The L-con?guration is preferred; AA3 and AA4 (if 
(1:1) respectively most preferably are residues of an amino 
acid selected from alanine, norvaline, histidine, glycine, 
asparagine and aspartate. 

Preferred conjugates (I) are those LI denotes a group of 
the formula -AAl-AA2-AA3-AA4q- (III), Wherein each of 
the amino acid radicals of LI is selected from the above 
groups. 

The linking unit is preferably formed from the LI radical 
comprising three or four amino acid residues AAl to AA3 or 
AA4 (if (1:1) respectively and the radical Sp; it is possible, 
in particular, for the unit AA2 and AA3/AA4 to be modi?ed 
on the side chain by protective groups. In these cases, the 
linkage to the radical CT as a rule takes place via the 
carboxyl function of the amino acid AAl, and the linkage to 
the IA radical directly or via the Sp radical takes place using 
an amino, a hydroxyl or a carboxyl group of the unit IA. 

In the case in Which the linkage is to take place via a 
carboxyl function of the unit IA, it is preferred, hoWever, to 
use linking units Without the unit Sp. In this case, the linkage 
betWeen the radicals LI and IA can take place via an amino 
function of an amino acid Which is part of LI. 

Particularly preferred conjugates (I) are those Wherein LI 
denotes a bivalent group of the above formula (III), Wherein 
AAl denotes a bivalent residue of valine, leucine or 

isoleucine; 
AA2 denotes a bivalent proline residue, 
AA3/AA4 independently from one another denote a biva 

lent residue of alanine, norvaline, histidine, glycine, 
asparagine or aspartate, 

q denotes Zero or 1, 

and the radicals CT, Sp and IA are as de?ned above, 

and their stereoisomers, their hydrates, their physiologically 
acceptable salts and the hydrates of these salts. 

In the case of amino acids having functional groups in the 
side chains, these functional groups can be free or protected 
by conventional protective groups used in peptide chemistry. 
Protective groups employed for the functional groups of 
amino acids include, for example, groups of the urethane, 
alkyl, acyl, ester or amide type. They preferably include 
benZyloXycarbonyl, 3,4-dimethoXybenZyloxycarbonyl, 3,5 
dimethoxybenZyloxycarbonyl, 2,4-dimethoxybenZyloxycar 
bonyl, 4-methoXybenZyloxycarbonyl, 4-nitrobenZyloXycar 
bonyl, 2-nitrobenZyloXycarbonyl, 2-nitro-4,5 
dimethoxybenZyloxycarbonyl, methoxycarbonyl, 
ethoxycarbonyl, tert.-butoxycarbonyl (Boc), allyloxycarbo 
nyl, vinyloxycarbonyl, 3,4,5-trimethoxybenZyloXycarbonyl, 
phthaloyl, 2,2,2-trichloroethoxycarbonyl, 2,2,2-trichloro 
tert.-butoxycarbonyl, menthyloxycarbonyl, 4-nitrophenoxy 
carbonyl, ?uorenyl-9-methoxycarbonyl (Fmoc), formyl, 
acetyl, propionyl, pivaloyl, 2-chloroacetyl, 2-bromo-acetyl, 
2,2,2-tri?uoro-acetyl, 2,2,2-trichloro-acetyl, benZoyl, ben 
Zyl, 4-chlorobenZoyl, 4-bromobenZoyl, 4-nitrobenZoyl, 
phthalimido, isovaleroyl, benZyloXymethylene, 4-nitroben 
Zyl, 2,4-dinitrobenZyl, 4-nitrophenyl and 2-nitrophenylsul 
phenyl. Fmoc and Boc are particularly preferred. 

The removal of protective groups in appropriate reaction 
steps can be effected, for example, by the action of acid or 
base, hydrogenolytically or reductively in another manner. 

The radicals (i) R12 and R13 or (ii) R12 and R14 or (iii) R13 
and R14 or (iv) R14 and R15 or (v) (ifpIZero) R12 and R15 can 
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10 
be connected to one another and thus together With X and/or 
Y form a heterocyclic ring system based on the folloWing 
radicals: 

/N,1 /N,1 /N,—T\kO/NO 
, o r; (5 
wEiJoQQ 

Of the ring systems shoWn above, the 4- to 6-membered 
ring systems are preferred. 
As mentioned above, the group iN(Rl2)[C(=XRl3y) 

YRMZLDRIS, the amino, urea, thiourea or guanidine unit can 
be acyclic or incorporated into a cyclic system and thus be 
a constituent of one of the folloWing preferred functional 
units: 

R12 R14 R12 R14 

N N N N N N 

O S 
R13/ 

N N N N N N 

/ \H/ \Rl5 / \H/ \Rls / T \R15 
0 S N 

R13/ 
R14 R12 R15 R14 

\ | | | 
N N N 
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-continued 
R12 R15 | R14 

Where the above list represents a non-exclusive enumeration 
of possible structural units. 

In addition to the above-mentioned preferred structural 
units, their analogues, in Which one or more 4- to 6-mem 
bered ring systems are fused to the heterocycle, such as, for 
example, the corresponding benZo-fused analogues of the 
above structural units, are also included. 

Particularly preferred are radicals (II) Whose central (phe 
nylene A-linker L-phenylene B) unit contains a m-substi 
tuted phenylene unitA and a m-substituted phenylene unit B. 
According to the invention, the nitrogen atom to which R10 
and R11 are attached is particularly preferably substituted by 
isOzRlol, %ORIOI, iCOADRHn, iCONRlolRnB or 
CSNRIOIRMB, Wherein R101, R102 and R103 are as de?ned 
above. In particular, radicals (II) are preferred in Which 
R8:R9:hydrogen and R10 does not represent a single bond. 

Preferably, the linker group L is iNHSOZi, 
iCHzNHsOzi, iNHSO2CH2i, iOCHzi, 
iCHzOi, %H2OCH2i, %H2CH2Oi or 
iOCH2CH2i, and the radical found on the phenylene unit 
B is an acyclic or cyclic guanidine unit; cyclic guanidine 
units such as, for example, 4,5-dihydro-lH-imidazol-Z 
ylamino are particularly preferred. 

Further particularly preferred conjugates (I) are those 
Wherein 
CT denotes the radical of camptothecin or a camptothecin 

derivative, Which is formally formed by the abstraction 
of the hydrogen atom from the hydroxyl group at its 
CZO-carbon atom or from a functional group present in 
the molecule such as an amino or a hydroxy group; 

LI and Sp are as de?ned above; and 
IA is a non-peptide radical of the formula (II) addressing 

an OM33 integrin receptor, Wherein 
R7 denotes methoxy, ethoxy, propoxy, isopropoxy, 

butoxy, isobutoxy, tert.-butoXy, pentoxy, isopentoxy, 
neopentoxy, hexoxy, cyclopropoxy, cyclopropyl 
methoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy, 
phenoxy, tolyloxy, benZyloxy, or a substituted 
derivative thereof or, preferably, hydroxyl or a single 
bond (in case the radical (II) is bonded to the rest of 
the conjugate via the carbon atom marked With a 

cross); 
R8 denotes hydrogen, hydroxyl, methyl, ethyl, propyl, 

isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopen 
tyl, neopentyl, hexyl, methoxy, ethoxy, propoxy, 
butoxy, pentoxy, hexoxy, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, phenyl, tolyl, 
benZyl, benZyloxy, or a substituted derivative 
thereof, or 
together With (i) R9 and (ii) the carbon atom, to 
Which R8 is bonded, forms a substituted or unsub 
stituted 3- to 6-membered carbocycle or heterocycle; 

R9 denotes hydrogen, hydroxyl, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopen 
tyl, neopentyl, hexyl, methoxy, ethoxy, propoxy, 
butoxy, pentoxy, hexoxy, cyclopropyl, cyclobutyl, 
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12 
cyclopentyl, cyclohexyl, cycloheptyl, phenyl, tolyl, 
benZyl, or a substituted derivative thereof, or 
together With (i) R8 and (ii) the carbon atom, to 
Which R9 is bonded, forms a substituted or unsub 
stituted 3- to 6-membered carbocycle or heterocycle; 

R10 is as de?ned above; 
R101 denotes a monovalent radical selected from 

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
tert.-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, phenyl, tolyl, benZyl, or a substituted 
derivative thereof, iC6H2(CH3)3, 4C6(CH3)5, 
iCH2iC6H2(CH3)3, 2-chlorophenyl, 3-chlorophe 
nyl, 4-chlorophenyl, 2,3-dichlorophenyl, 2,4-dichlo 
rophenyl, 3,4-dichlorophenyl, 2,5-dichlorophenyl, 
3,5-dichlorophenyl, 2,6-dichlorophenyl, 4-chlo 
rophenyl-methyl, 2,4-dichlorophenyl-methyl, 2,6 
dichlorophenyl-methyl, 3-aminophenyl, 4-ami 
nophenyl, 4-carboxyphenyl, 
2-methoxycarbonylphenyl-methyl, 3-tri?uorom 
ethyl-phenyl, 4-tri?uoromethyl-phenyl, 3,5-bis(trif 
luoromethyl)-phenyl, 4-tri?uoromethoxyphenyl, 
benZyl, 2-acetamido-4-methylthiaZol-5-yl, phenyl 
ethyl, l-phenyl-propyl, (S)-(+)-camphor-l0-yl, (R) 
(—)-camphor-l0-yl, 2-thiophenyl, 4-methoxy-phe 
nyl, 3,5-dimethoXy-phenyl, 3-methylphenyl, 
4-methylphenyl, 4-tert.-butyl-phenyl, 4-propylphe 
nyl, 2,5-dimethyl-phenyl, 2-meth-oXy-5-methylphe 
nyl, 2,3,5,6-tetramethylphenyl, l-naphthyl, 2-naph 
thyl, 4-?uorophenyl, 2,4-di?uorophenyl, 2-chloro-6 
methyl-phenyl, 2-chloro-4-?uorophenyl, 2,5 
dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro 
6-methoxyphenyl, Z-tri?uoromethylphenyl, 
2-alkylsulphonylphenyl, 2-arylsulphonylphenyl, 
3-(N-acetyl-6-methoxy)-anilino, 4-acetamidophe 
nyl, 2,2,2-tri?uoro-ethyl, 5-chloro-3-methyl-ben 
ZothiaZol-2-yl, N-methoxycarbonyl-piperidin-3-yl, 
thiophen-2-yl, isoXaZol-5-yl, ethoxy, 2-chloropyri 
din-3-yl, pyridin-3-yl, benZyloxy, 5-methyl-isox 
aZol-3-yl, l-adamantyl, 4-chlorophenoxymethyl, 
2-chloro -pyridine-5-methyl, 5 ,7-dimethyl- l ,3 ,4 
triaZa-indoliZin-2-yl, (S)-camphan-l-yl, (R)-cam 
phan-l-yl or 8-quinolinyl, or 
a bivalent radical formally obtained by abstraction of 
a hydrogen from the above monovalent R101 radi 
cals, via Which (bivalent radical) the radical (II) can 
be bonded to the rest of the conjugate; 

R102 denotes a monovalent radical selected from 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
tert.-butyl, pentyl, isopentyl, neopentyl, hexyl; 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl; phenyl, tolyl, benZyl, or a substituted 
derivative thereof; 4C6H2(CH3)3, 4C6(CH3)5, 
iCH2C6H2 (CH3)3, 2-chlorophenyl, 3-chlorophe 
nyl, 4-chlorophenyl, 2,3-dichlorophenyl, 2,4-dichlo 
rophenyl, 3,4-dichlorophenyl, 2,5-dichlorophenyl, 
3,5-dichlorophenyl, 2,6-dichlorophenyl, 3-ami 
nophenyl, 4-aminophenyl, 4-chlorophenyl-methyl, 
2,4-dichlorophenyl-methyl, 2,6-dichlorophenyl-me 
thyl, 2-methoxycarbonylphenyl-methyl, 3-tri?uo 
romethylphenyl, 4-tri?uoromethylphenyl, 3,5-bis 
(tri?uoromethyl)-phenyl, 4-tri?uoromethoxyphenyl, 
2-acetamido-4-methylthiaZol-5-yl, phenylethyl, 
l-phenyl-propyl, (S)-(+)-camphor-l0-yl, (R)-(—) 
camphor-lO-yl, 2-phenylethenyl, 2-thiophenyl, 
4-methoxyphenyl, 3,5-dimethoxyphenyl, 3-meth 
ylphenyl, 4-methylphenyl, 4-tert.-butylphenyl, 
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-continued 
(2.27) 

Me 

(2.28) 

Et O)\N/ \, 
H 

L denotes iNHSOZi, 4CH2NHSO2i, 
iNHSO2CH2i, isOziNHi, 
iCH2SO2NHi, iSO2NHCH2i, iNHCOi, 
iCH2NHiCOi, iNHCOCHZi, 4CONHi, 
iCHZCONHi, iCONHCHZi, iOCH2i, 
iCH2OCH2, iOCH2CH2i, iCH2Oi or 
iCH2CH2Oi; 

Rl2 denotes hydrogen, methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopen 
tyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5 
trimethylcyclohexyl, cyclopropylmethyl, 5-methyl 
heX-2-yl, Cl_4-alkoXy-C1_4-alkyl, amino-Cl_4-alkyl, 
C1_4-alkylamino-Cl_4-alkyl, Cl_4-dialkylamino 
C1_4- alkyl, phenyl, tolyl, benZyl, or a substituted 
derivative thereof, or one of the radicals (al) to (a28) 
or 

together With (i) one of R15 (if present), R13 or R14, 
and (ii) the nitrogen atom, to which R12 is bonded, 
forms a substituted or unsubstituted, saturated or 
unsaturated 4- to 6-membered heterocyclic residue 
Which can contain further hetero atoms; 

X denotes N, O or S; 
p denotes Zero or l; 
R13 denotes hydrogen, methyl, ethyl, propyl, isopropyl, 

butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopen 
tyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, l0cycloheptyl, nitro, cyano, 4CORIO4, 
iCO4OR or 

together With (i) X and (ii) one of R12, R14 or R15 
forms a substituted or unsubstituted 4- to 6-mem 
bered heterocycle Which can contain further hetero 
atoms; 

R104 denotes hydrogen, methyl, ethyl, propyl, isopro 
pyl, butyl, isobutyl, tert.-butyl, pentyl, isopentyl, 
neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopen 
tyl, cyclohexyl, cycloheptyl, phenyl, tolyl, benZyl, or 
a substituted derivative thereof; 

R105 denotes hydrogen or one of the meanings of R104, 
Y denotes N or S; 
R14 denotes hydrogen, methyl, ethyl, propyl, isopropyl, 

butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopen 
tyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5 
trimethylcyclohexyl, cyclopropylmethyl, 5-methyl 
heX-2-yl, phenyl, tolyl, benZyl, or a substituted 
derivative thereof, Cl_4-alkoxy-Cl_4-alkyl, amino 
Cl_4-alkyl, Cl_4-alkylamino-Cl_4-alkyl, Cl_4-dialky 
lamino-Cl_4-alkyl, one of the radicals (al) to (a28), 
or together With (i) Y and (ii) one of R15 (if present), 
R2, or R13 forms a saturated or unsaturated, substi 
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tuted or unsubstituted 4- to 6-membered heterocyclic 
residue Which can contain further hetero atoms; and 

R15 denotes hydrogen, methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopen 
tyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5 
trimethylcyclohexyl, cyclopropylmethyl, 5-methyl 
hex-2-yl, Cl_4-alkoxy-Cl_4-alkyl, amino-Cl_4-alkyl, 
C1_4-alkylamino-Cl_4-alkyl, Cl_4-dialkylamino 
C1_4- alkyl, phenyl, tolyl, benZyl, or a substituted 
derivative thereof, 
one of the radicals (al) to (a28) or 
together With (i) Y and (ii) one of R14 (if pIZII), R12, 
or R13 forms a saturated or unsaturated, substituted 
or unsubstituted 4- to 6-membered heterocyclic resi 
due Which can contain further hetero atoms, or 
represents a single bond in case the radical (II) is 
bonded to the rest of the conjugate via Y, 

and the other radicals are as de?ned above, 

and their stereoisomers, their hydrates, their physiologically 
acceptable salts and the hydrates of these salts. 

Preferred conjugates (I) in this further preferred embodi 
ment are those in Which R7 represents a hydroxy group or a 
direct bond, so that the radical (II) is bonded to the rest of 
the conjugate directly via the carbon atom marked With a 
cross. 

Particularly preferred conjugates (I) in this further pre 
ferred embodiment are those in Which the radical (II) is 
linked to the rest of the conjugate via the nitrogen atom, to 
Which RIO/Rll are attached. From these conjugates espe 
cially preferred are those Wherein 
CT represents the camptothecin radical Which is linked to 

the rest of the conjugate via the oxygen atom at the 

CZO-carbon atom; 
LI denotes a group of the formula -AAl-AA2-AA3- (III) 

Wherein 
AAl denotes a divalent residue of valine, leucine, or 

isoleucine; 
AA2 denotes a divalent proline residue, and 
AA3 denotes a divalent residue of alanine, norvaline, 

histidine, glycine, asparagine, or aspartate, 
Sp denotes a carbonyl or thiocarbonyl group, 
IA denotes a non-peptide radical of the formula (II) 

addressing an OM33 integrin receptor, Wherein 
R7 denotes hydroxyl; 
R8, R9, R12, and R14 denote hydrogen; 
g, h, i, and k denote Zero, 
R1O denotes a iCONHRlol group; 
R101 denotes -Ph-NHi, so that the radical (II) is linked 

to the rest of the conjugate via the nitrogen atom in 
R101; 

L denotes iNHiSO2i being linked to the adjacent 
phenylene units A and B such that each of these 
phenylene units is 1,3-substituted; 

X denotes oxygen; 
y is Zero; 
p is l, 
R15 is propyl, and 
the other symbols are as de?ned above, 

and their stereoisomers, their hydrates, their physiologically 
acceptable salts and the hydrates of these salts. 

The present invention also includes both the individual 
enantiomers and diastereomers and the corresponding race 
mates, diastereomer mixtures of the conjugates (I). In addi 
tion, all possible tautomeric forms of the conjugates 
described above are included according to the present inven 
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18 
tion. Furthermore, the present invention includes both the 
pure E- and Z-isomers of the conjugates (I) and their 
E/Z-mixtures in all ratios. The diastereomer mixtures or 
E/Z-mixtures can be separated into the individual isomers by 
chromatographic processes. The racemates can be resolved 
into the respective enantiomers either by chromatographic 
processes on chiral phases or by resolution. 

Physiologically acceptable salts of the conjugates (I) 
according to the invention are understood according to the 
invention as meaning non-toxic salts Which in general are 
accessible by reacting the conjugates (I) With an inorganic or 
organic base or acid conventionally used for this purpose. 
Examples of preferred salts of the compounds (I) are the 
corresponding alkali metal salts, e.g. lithium, potassium and 
sodium salts, the corresponding alkaline earth metal salts 
such as the magnesium or calcium salts, the quaternary 
ammonium salts such as, for example, the triethyl ammo 
nium salt, acetate, benZene sulphonate, benZoate, dicarbon 
ate, disulphate, ditartrate, borate, bromide, carbonate, chlo 
ride, citrate, dihydrochloride, fumarate, gluconate, 
glutamate, hexyl resorcinate, hydrobromide, hydrochloride, 
hydroxynaphthoate, iodide, isothionate, lactate, laurate, 
linoleate, malate, maleate, mandelate, mesylate, methyl bro 
mide, methyl nitrate, methyl sulphate, nitrate, oleate, 
oxalate, palmitate, pantothenate, phosphate, diphosphate, 
polygalacturonate, salicylate, stearate, sulphate, succinate, 
tartrate, tosylate and valerate and other salts used for medici 
nal purposes. 

In the context of the present invention, the substituents, if 
not stated otherWise, in general have the folloWing mean 
1ngs: 

Alkyl per se as Well as the pre?xes “alkyl” and “alk” in 
the terms such as “alkylcarbonyl”, “alkylsulphonyl”, “alky 
laminocarbonylamino”, “alkoxy”, “alkoxyalkyl” and 
“alkoxycarbonyl” as Well as the suf?xes in “haloalkyl”, 
“haloalkoxy” and “aryloxyalkyl” represent linear or 
branched alkyl preferably having from 1 to 20, more pref 
erably from 1 to 14 and most preferably from 1 to 6 carbon 
atoms. Non-limiting examples include methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neo 
pentyl, hexyl, isohexyl, heptyl, isoheptyl, octyl, iso-octyl, 
nonyl, decyl, dodeyl and eicosyl. Non-limiting examples of 
alkoxy include methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, isobutoxy, pentoxy, isopentoxy, hexoxy, isohexoxy, 
heptoxy, isoheptoxy, octoxy and isooctoxy. 

Non-limiting examples of alkoxyalkyl include ethoxy 
ethyl, ethoxypropyl, etc. Non-limiting examples of alkox 
yvcarbonyl include methoxycarbonyl, ethoxycarbonyl, pro 
poxycarbonyl, isopropoxycarbonyl, butoxycarbonyl and 
isobutoxycarbonyl. A non-limiting example of haloalkyl is 
2,2,2-tri?uoro-ethyl. A non-limiting example of haloalkoxy 
is tri?uoromethoxy. Non-limiting examples of aryloxyalkyl 
include phenoxy-methyl and 4-chlorophenoxy-methyl. 

Alkenyl represents linear or branched alkenyl preferably 
having from 2 to 20, more preferably from 2 to 12 and most 
preferably from 2 to 6 carbon atoms and at least one, 
preferably from 1 to 2, C4C double bonds. Non-limiting 
examples include allyl, propenyl, isopropenyl, butenyl, 
isobutenyl, 2,2-dimethyl-ethenyl, pentenyl, isopentenyl, 
hexenyl, isohexenyl, heptenyl, isoheptenyl, octenyl, and 
iso-octenyl. 

Alkynyl represents linear or branched alkynyl preferably 
having from 2 to 20, more preferably from 2 to 12 and most 
preferably from 2 to 6 carbon atoms and at least one, 
preferably from 1 to 2, C4C triple bonds. Non-limiting 
examples include ethynyl, 2-butynyl, 2-pentynyl and 
2-hexynyl. 
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Acyl represents linear or branched acyl preferably having 
from 1 to 9 carbon atoms. Non-limiting examples include 
acetyl, ethylcarbonyl, propylcarbonyl, isopropylcarbonyl, 
butylcarbonyl and isobutylcarbonyl. 

Cycloalkyl per se as Well as the pre?x “cycloalk” in the 
terms “cycloalkoxy” and “cycloalkyl-alkyl” represent a 
cycloalkyl preferably having from 3 to 10, more preferably 
from 3 to 7 carbon atoms. Non-limiting examples include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohep 
tyl, adamantyl, (R)- and (S)-camphanyl and keto derivatives 
thereof such as camphoryl, (R)-(—)- and (S)-(+)-camphoryl; 
cyclopropyl, cyclopentyl and cyclohexyl are preferred. Non 
limiting examples of cycloalkoxy include cyclopropoxy and 
cyclohexoxy. A non-limiting example of cycloalkyl-alkyl is 
cyclopropyl-methyl. 

Aryl per se as Well as the pre?x “ar(yl)” in the terms 
“aryloxy”, “aralkyl” and “aralkoxy” represents an aromatic 
radical preferably having from 6 to 10 carbon atoms or a 
derivative thereof substituted preferably With alkyl, haloge 
nalkyl, alkoxy, halogenalkoxy, halogen, amino, acylamino, 
alkylsulphonyl and/or arylsulphonyl such as 3- and 4-me 
thylphenyl, 4-propylphenyl, 4-tert.-butylphenyl, 2,5-dim 
ethylphenyl, 2,3,5,6-tetramethylphenyl, 4-methoxyphenyl, 
2,5-, 3,4- and 3,5-dimethoxyphenyl, 2-methoxy-5-methyl 
phenyl, 4-?uorophenyl, 2-, 3- and 4-chlorophenyl, 2,4 
di?uorophenyl, 2,3-, 2,4-, 3,4-, 2,5-, 3,5- and 2,6-dichlo 
rophenyl, 2-chloro-4-?uoro-phenyl, 2-chloro-6-methyl 
phenyl, 3-chloro-6-methoxy-phenyl, 2-, 3- and 
4-tri?uoromethyl-phenyl, 4-tri?uoromethoxy-phenyl, 3,5 
bis(tri?uoromethyl)-phenyl, 3- and 4-aminophenyl, l-acety 
lamino-2-methoxy-phen-5-yl, 2-alkyl- and 2-arylsulphonyl 
phenyl, 4-acetamino-phenyl. Phenyl, tolyl, xylyl and 
pentamethylphenyl are preferred. 

Aralkyl preferably represents a C6_1O-aryl-Cl_4-alkyl, 
more preferably a C5_6-aryl-C1_2-alkyl, such as benZyl, 
2-phenethyl, or l-phenylpropyl, or a derivative thereof sub 
stituted preferably With alkyl, halogen or alkoxycarbonyl 
such as dimethylbenZyl, 4-chlorobenZyl, 2,4- and 2,6 
dichlorophenyl-methyl, 2-methoxycarbonylphenyl-methyl,. 

Hetaralkyl preferably represents a C3_lO-hetaryl-Cl_4 
alkyl, more preferably a C5_6-hetaryl-Cl_2-alkyl Which can 
contain up to 3 hetero atoms selected from the group 
consisting of S, N and 0, such as 2-chloropyridin-5-methyl. 

Aralkoxy preferably represents a C6_ 1O-aryl-Cl_4-alkoxy, 
more preferably a C6-aryl-Cl_2-alkoxy, such as benZyloxy. 

Aralkenyl preferably represents a C6_ 1O-aryl-C2_4-alkenyl, 
more preferably a C6-aryl-C2_4-alkenyl such as 2-phe 
nylethenyl. 

Halogen represents ?uorine, chlorine, bromine and 
iodine. 

Heterocyclyl represents saturated, partially unsaturated or 
aromatic 3- to l0-membered, for example 5- or 6-mem 
bered, heterocyclyl Which can contain up to 3 hetero atoms 
selected from the group consisting of S, N and O and Which, 
in the case of a nitrogen atom, can also be bonded via this. 
Non-limiting examples include oxadiaZolyl, thiadiaZolyl, 
pyraZolyl, pyridyl, pyrimidinyl, pyridaZinyl, pyraZinyl, thie 
nyl, furyl, pyrrolyl, pyrrolidinyl, piperaZinyl, tetrahydropy 
ranyl, tetrahydrofuranyl, l,2,3-triaZolyl, thiaZolyl, oxaZolyl, 
isoxaZolyl, imidaZolyl, morpholinyl, piperidyl, and quinoli 
nyl and derivatives thereof. ThiaZolyl, furyl, oxaZolyl, pyra 
Zolyl, triaZolyl, pyridyl, pyrimidinyl, pyridaZinyl and tet 
rahydropyranyl are preferred. 

Non-limiting examples of heterocyclyl derivatives 
include heterocyclyl substituted preferably With halogen, 
alkyl, alkoxycarbonyl, and/or acylamino such as 2-chloro 
pyridin-3-yl, N-methoxycarbonylpiperidin-3-yl, 5-methyl 
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isoxaZol-3-yl, 2-acetamino-4-methyl-thiaZol-5-yl, 5-chloro 
3 -methyl-benZothiaZol-2 -yl, 5,7-dimethyl-l ,3 ,4-triaZa 
indoliZin-2-yl. The terms “heteroaryl” and “hetaryl” 
represent aromatic heterocyclic radicals. 

The terms “carbocycle or heterocycle” and “carbocyclic 
or heterocyclic” used in this speci?cation as, for example, in 
the de?nition of the substituents R5 and R9, preferably refer 
to a 3- to 6-membered ring such as, for example, a cyclo 
propane ring, cyclobutane ring, cyclopentane ring, cyclo 
hexane ring, dihydrofuran ring, tetrahydrofuran ring, dihy 
dropyran ring, tetrahydropyran ring, dioxane ring, 
dihydrothiophene ring, tetrahydrothiophene ring or a sub 
stituted derivative thereof. 
The conjugates according to the invention are character 

iZed in that a cytotoxic radical or a radical of a cytostatic or 
of a cytostatic derivative is bonded via a linking unit to a 
non-peptide radical IA addressing OM33 integrin receptors. 
The non-peptide moiety of the conjugate addressing OM33 
integrin receptors serves to bring the toxophoric part of the 
conjugate into tumour cells or into the vicinity of tumour 
cells and thus to achieve tissue selectivity. GroWing tumour 
tissue stimulates the formation of neW blood vessels, i.e. 
angiogenesis, to a considerable extent in order to cover its 
increasing nutritional need. The blood vessels neWly formed 
by angiogenesis differ from conventional tissue by speci?c 
markers on the surfaces of the endothelial cells formed. 
Moreover, the OM33 integrin receptor is expressed by many 
human tumours (cf. W0 98/ 10795 and the references cited 
therein). Thus, the conjugate is brought selectively into the 
tumour tissue or into the vicinity of the tumour tissue to be 
treated by the interaction of its non-peptide part addressing 
0%[33 integrin receptors With 0%[33 integrin receptors found on 
endothelial cells or on tumour cells formed by angiogenesis. 

Unlike peptide radicals addressing OM33 integrin receptors 
(such as disclosed, for example, in W0 98/ 10795), the 
non-peptide moieties according to the invention addressing 
(M33 integrin receptors are distinguished by an increased 
serum stability, Whereby the transport of the toxophore in the 
conjugate to the tumour tissue is ensured to an increased 
extent. 

In a preferred embodiment, the above-mentioned conju 
gates (I) having antagonistic action against (M33 integrin 
receptors retain their property of addressing (M33 integrin 
receptors in the conjugate. This means that the radicals IA is 
linked to the toxophore radical CT in such a Way that no or 
only a slight impairment of the above-mentioned action of 
the compounds results thereby. In the normal case, the 
linkage With the linking unit -LI-Spx- Will take place via a 
suitable functional group in the moiety comprising an IA 
radical, for example via an amino, hydroxyl or carboxyl 
function. (The term “moiety comprising” in the context of 
this invention means a compound formally obtained by 
adding a group such as, for example, hydrogen or hydroxyl, 
for completing the molecule). If the above-mentioned moi 
eties have no functional group, such functional group can 
easily be introduced into the molecule by conventional 
processes knoWn to the person skilled in the art Without the 
loss of the antagonistic action against (M33 integrin recep 
tors. 

The conjugate according to the invention can release its 
toxophoric radical at its target site and this can enable 
penetration into the tumour tissue. This is carried out by the 
speci?c choice of a unit linking the toxophoric radical CT to 
the radical IA addressing OM33 integrin receptors. The link 
ing unit of the conjugates of the present invention is 
designed such that it can be cleaved by the tumour-associ 
ated enZyme elastase or an elastase-like activity. It is sur 
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prising that the enzyme recognizes and cleaves a substrate 
seuqence as in the compounds of the present invention 
Which is bonded to rather bulky moieties both at the amino 
and the carboxy terminus and that it directly releases the 
toxophore. 
A further suitable starting point for promoting the tissue 

selectivity of the action of the conjugates according to the 
invention consists in the so-called ADEPT approach, 
Wherein conjugates are cleaved by certain enZymes. These 
enZymes are introduced into the body coupled to antibodies 
together With the conjugates according to the invention, the 
antibodies serving as vehicles speci?cally addressing 
tumour tissue. This leads to a selective concentration both of 
the conjugate and of the enzyme/antibody system in the 
tumour tissue, Whereby the toxophore is released in the 
tumour tissue With even greater selectivity and can display 
its action there. 

The novel conjugates according to the invention can be 
prepared by linkage of the toxophore radical CT to the 
linking unit -LI-Spx- and subsequent linkage to the radical 
IA addressing OM33 integrin receptors. HoWever, it is also 
possible to ?rst connect the radical IA addressing (M33 
integrin receptors to the linking unit -LI-Spx- and then to 
bind the toxophore radical CT to the linking unit. 

The combination of the individual units of the conjugates 
(I) can preferably be carried out by means of functional 
groups Which can be reacted With one another and, as a 
result, can be linked by conventional processes knoWn in the 
art. For example carboxyl functions can be reacted With 
amino functions With formation of an amide group. It is also 
possible to synthesiZe the linking unit -LI-Spx- stepWise on 
one of the tWo moieties to be connected, i.e. on the toxo 
phore moiety comprising radical CT or the moiety compris 
ing radical IA addressing (M33 integrin receptors, by con 
ventional processes knoWn in the art and then to link the 
?nished linking unit to the radical Which is still to be bound. 

Thus, the present invention relates to a process for the 
preparation of the conjugates (I) comprising 

[A] (for conjugates (I) Wherein x:Zero) the reaction of a 
moiety comprising radical (II) Which has a free or an 
activated carboxyl function, With a moiety comprising 
the unit CT-LI- Which has a free primary or secondary 
amino group, or 

[B] the reaction of a moiety comprising radical (II) Which 
has a free primary or secondary amino function, 
With a carbonic acid derivative such as, for example, 
phosgene, thiophosgene or a chloroformic acid ester, 
folloWed by the reaction With a moiety comprising the 
unit CT-LI- Which has a free primary or secondary 
amino group, or 

[C] the reaction of a moiety comprising radical (II) Which 
contains a free primary or secondary amino function, 
With a moiety comprising the unit CT-LI- Which con 
tains a free or activated carboxyl function, 

Wherein all radicals throughout [A] to [C] have the meanings 
of formula (I). 

If appropriate, protective groups can be introduced and 
removed; derivatiZation of nitrogen atoms can be derivati 
siZed; compounds obtained can be converted into the free 
acid and/or into one of the physiologically acceptable salts 
by reaction With an inorganic or organic base or acid; all 
these steps being possible at the appropriate points in time 
in the preparation process. 

According to a preferred embodiment, several steps of the 
preparation process are carried out on a solid phase. 
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In variant [A] of the preparation process, a moiety com 

prising radical IA addressing otv[33 integrin receptors from 
the group of radicals (II) is linked via its free carboxyl 
function to the amino function of a moiety comprising the 
unit CT-LI- With formation of an amide group. This reaction 
can be carried out by conventional methods knoWn to the 
person skilled in the art (cf., for example, I. March, 
Advanced Organic Chemistry, 3rd ed., p. 370 et seq., Wiley 
1985). It is preferred according to the invention to activate 
the carboxyl function of the moiety comprising radical IA 
addressing (M33 integrin receptors and then to react With the 
moiety comprising the unit CT-LI-, preferably in an organic 
solvent and preferably in the presence of a base. 

For the activation of the carboxyl group, the coupling 
reagents knoWn in peptide chemistry can be used, such as 
are described, for example, by Jakubke/Jeschkeit in Amino 
sauren, Peptide, Proteine [Amino Acids, Peptides, Proteins], 
Verlag Chemie 1982, or Tetrahedron Lett. 34, 6705 (1993). 
Examples mentioned are N-carboxylic acid anhydrides, acid 
chlorides or mixed anhydrides, adducts With carbodiimides, 
e.g. N,N'-diethyl-, N,N'-diisopropyl- or N,N'-dicyclohexyl 
carbodiimide, N-(3-dimethylaminopropyl)-N'-ethyl-carbo 
diimide hydrochloride, N-cyclohexyl-N'-(2-morpholinoet 
hyl)-carbodiimide p-toluenesulphonate, or carbonyl 
compounds such as carbonyl diimidaZole, or l,2-oxaZolium 
compounds such as 2-ethyl-5-phenyl-l,2-oxaZolium-3-sul 
phate or 2-tert.-butyl-5-methyl-isoxaZolium perchlorate, or 
acylamino compounds such as 2-ethoxy-l-ethoxycarbonyl 
1,2-dihydroquinoline or propanephosphonic anhydride or 
isobutyl chloroformate or benZotriaZolyloxy-tris(dimethy 
lamino)-phosphonium hexa?uorophosphate, l-hydroxyben 
ZotriaZole or N-hydroxysuccinimide esters. It is furthermore 
possible to employ the acid components in the form of a 
Leuchs’ anhydride. 

Bases Which can be employed in variants [A] to [C] of the 
preparation process include, for example, triethyl amine, 
diisopropyl ethyl amine, pyridine, N,N-dimethylaminopyri 
dine or other bases conventionally used in steps of this types; 
diisopropyl ethyl amine is particularly preferred. 

Variants [A] to [C] of the above preparation process can 
be carried out Within a Wide range of pressure and tempera 
ture conditions, for example from 0.5 to 2 bar and preferably 
under normal pressure, or from —30 to +1000 C. and pref 
erably from —l0 to +800 C., in suitable solvents such as 
dimethyl formamide, tetrahydrofuran, dichloromethane, 
chloroform, Cl_4-alcohols, acetonitrile, dioxane, Water or 
mixtures thereof. As a rule, reaction in DMF, dichlo 
romethane, THF, dioxane/Water or THF/dichloromethane at 
room temperature or With ice-cooling and under normal 
pressure is preferred. 

In variant [B] of the above preparation process, a moiety 
comprising radical (II) is reacted via its free amino function 
?rst With a carbonic acid derivative With formation of the 
corresponding isocyanate, isothiocyanate or carbamate, 
Which is then linked to the amino function of a toxophore 
linking unit conjugate (Ia) With formation of the conjugate 
(I). 
The reaction of the moiety comprising radical (II) via 

their free amino function With a carbonic acid derivative can 
be carried out by conventional methods knoWn in the art (cf., 
for example, I. March, Advanced Organic Chemistry, 3rd 
ed., p. 370 et seq., Wiley 1985). The reaction is preferably 
carried out With phosgene or a substitute thereof such as, for 
example, trichloromethyl chloroformate, thiophosgene or a 
chloroformic acid ester such as chloroformic acid-p-nitro 
phenyl ester, in a solvent such as dimethyl formamide or a 
dioxane/Water (1:1) mixture or a tetrahydrofuran/dichlo 
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romethane (1 :1) mixture With cooling or, preferably, at room 
temperature, and stirring for approximately 10 minutes up to 
approximately 3 hours, if appropriate in the presence of a 
base. 

The subsequent reaction of the isocyanate, isothiocyanate 
or carbamate thus obtained With the amino function of a 
toxophore-linking unit conjugate (la) With formation of a 
corresponding thiourea or urea group can be carried out by 
conventional methods knoWn to the person skilled in the art 

for example, J. March, Advanced Organic Chemistry, 
3 ed., p. 802 et seq., Wiley 1985). 

According to the invention, the carbamate or isocyanate 
or isothiocyanate is preferably reacted With the amino func 
tion of the compound (la) at room temperature With stirring 
for approximately 1 to 5 hours, preferably approximately 2 
to 3 hours, in the presence of a base in a solvent such as 
dimethyl formamide. 

In variant [C] of the above preparation process, a moiety 
comprising radical (II) is linked via its free amino function 
to the carboxyl function of a unit CT-Ll With formation of 
an amide group. This reaction can be carried out by con 
ventional methods (cf., for example, J. March, Advanced 
Organic Chemistry, 3rd ed., p. 370 et seq., Wiley 1985). It is 
preferred to activate the carboxyl function of the compound 
(la) and then to react it With a moiety comprising radical (11), 
preferably in an organic solvent and preferably in the 
presence of a base. 

For activation of the carboxyl group, the coupling 
reagents knoWn in peptide chemistry can be used, such as 
described, for example, by Jakubke/Jeschkeit in Aminosau 
ren, Peptide, Proteine [Amino Acids, Peptides, Proteins], 
Verlag Chemie 1982 or in Tetrahedron Lett. 34, 6705 (1993). 
Examples include N-carboxylic anhydrides, acid chlorides 
or mixed anhydrides, adducts With carbodiimides, e.g. N,N' 
diethyl-, N,N'-diisopropyl- or N,N'-dicyclohexyl-carbodiim 
ide, N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide 
hydrochloride, N-cyclohexyl-N'-(2-morpholinoethyl)-car 
bodiimide p-toluenesulphonate, or carbonyl compounds 
such as carbonyl diimidaZole, or 1,2-oxaZolium compounds 
such as 2-ethyl-5-phenyl-1,2-oxaZolium-3-sulphate or 
2-tert.-butyl-5-methyl-isoxaZolium perchlorate, or acy 
lamino compounds such as 2-ethoxy-1-ethoxycarbonyl-1,2 
dihydroquinoline, or propanephosphonic anhydride, or 
isobutyl chloroformate, or benZotriaZolyloxy-tris(dimethy 
lamino)-phosphonium hexa?uorophosphate, 1-hydroxyben 
ZotriaZole or N-hydroxysuccinimide esters. It is furthermore 
possible to employ the acid components in the form of a 
Leuchs’ anhydride. 

The compounds obtained by the process explained above 
can furthermore be derivatiZed by removal of protective 
groups Which may be present, further substitution of nitro 
gen atoms present at preferred positions in the preparation 
process and/or conversion of the compound obtained into 
the free acid and/or its physiologically acceptable salts. By 
Way of example, the tert.-butoxymethoxycarbonyl groups 
conventionally used as protective groups for nitrogen atoms 
are removed in acidic medium, for example by addition of 
tri?uoroacetic acid. Preferable alkylating agents for the 
derivatiZation of nitrogen atoms in this step are reagents 
conventionally used for this purpose, using Which, for 
example, substituted or unsubstituted alkyl, substituted or 
unsubstituted cycloalkyl, substituted or unsubstituted aryl or 
saturated or unsaturated, substituted or unsubstituted hetero 
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cyclyl can be bonded to the appropriate nitrogen atom. The 
above reactions and their implementation are Well knoWn in 
the art and are described in detail in standard Works such as, 
for example, in “Methoden der Organischen Chemie” 
[Methods of Organic Chemistry] (Houben-Weyl), Vols. 15.1 
and 15.2, Georg Thieme Verlag, Stuttgart; 1974. 
The moiety comprising the unit CT-Ll- Which can serve 

as starting substances may be prepared by conventional 
methods. The linkage of the radical CT to amino acid units 
can be carried out by conventional methods of peptide 
chemistry (cf., for example, Jakubke/Jeschkeit in Amino 
sauren, Peptide, Proteine [Amino Acids, Peptides, Proteins], 
Verlag Chemie 1982, or in “Methoden der Organischen 
Chemie” [Methods of Organic Chemistry] (Houben-Weyl), 
4th ed.; Vols. 15.1 and 15.2, Georg Thieme Verlag, Stuttgart, 
1974 and is also described, for example, in WO 96/31532 
and 98/51703, the contents of Which are incorporated herein 
by reference. 
The bonding of the appropriate carbonyl or thiocarbonyl 

groups can be carried out as described above by reaction of 
the moiety comprising the unit CT or of the CT-amino acid 
conjugate With phosgene or a substitute thereof such as, for 
example, trichloromethyl chloroformate or thiophosgene. 

Although it is preferred to ?rst synthesiZe the moiety 
comprising the unit CT-Ll-, it is also possible, of course, to 
build up the moiety comprising the unit -Ll-Spx- in series 
?rst on the moiety comprising radical IA addressing (M33 
integrin receptors or to bond it as a Whole and then to 
connect the conjugate thus obtained to the radical CT. 

According to a preferred embodiment, the synthesis of the 
compounds according to the invention is partly carried out 
on a solid phase such as a polystyrene resin, particularly 
preferably a commercially available Wang polystyrene 
resin. The resin is in this case ?rst sWollen in a solvent such 
as dimethyl formamide. The moiety (ll) addressing (M33 
integrin receptors is then bonded to the resin via its carboxyl 
function by standard processes. For example, the bonding of 
the carboxylic acid to the resin can be carried out in the 
presence of a base such as pyridine and a reagent activating 
the carboxyl unit, such as an acid halide, for example 
dichlorobenZoyl chloride, in a solvent such as dimethyl 
formamide. HoWever, other reagents conventionally used 
for this purpose can also be employed. The reaction mixture 
is agitated at room temperature and normal pressure for at 
least 2 hours, preferably 12 hours, particularly preferably 
approximately 24 hours, the carboxylic acid being employed 
in an excess With respect to the loading of the solid phase, 
preferably in a tWo- to three-fold excess. All reactions 
described herein can then be carried out on the moiety (ll) 
bound to the resin and addressing (M33 integrin receptors, as 
described beloW. 

After linkage of the ?rst amino acid to the moiety com 
prising radical CT, diastereomer mixtures can come into 
existence. Pure diastereomers can be prepared by the pro 
cesses indicated above, for example, by separating the 
diastereomers in a suitable manner after coupling of the ?rst 
amino acid unit to the camptothecin and optionally subse 
quent protective group removal. 
The moiety comprising radical (H) can be prepared from 

commercially available starting compounds as described 
hereinafter. The essential steps of the preparation process are 
the reaction of a [3-amino acid of the formula 
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(He) 
0 NH2 

R_l8 
R7 ‘ TP \0 I \/\ 

8 9 

R R / / 
RglG 

wherein 

TP denotes i(CH2)mNO2, i(CH2)mOiCl_6-alkyl, 
i(CH2)mSO2G, i(CH2)mCOG or i(CH2)mCH2Oi 
Cl_6-alkyl, wherein m is in each case Zero or 1; 

G denotes hydroxyl or Cl_6-alkoxy, 

and the other radicals are as de?ned above, Where R7 can 
additionally be a solid phase conventionally used for 
carrying out a solid-phase reaction, 

With a compound RIO-A, wherein 

R10 denotes iSOZRIOI, 4CORlO1 or iCOORIOZ, 
A denotes 4C1, iBr, fl, tri?uoromethoxy, iO-tosyl, 

Cl_6-alkoxy, 4O4COiCL6-alkyl, 4OiCO4CL6 
alkoxy or 4OC(CH3)=CH2, and 

the other radicals are as de?ned above, 

to give a compound of the formula 

the conversion of the radical TP into the radical Q, Where 

Q denotes i(CH2)mNH2, i(CH2)mOH, i(CH2)m 
CH2OH, i(CH2)mSO2A or i(CH2)mCOA, 

A is as de?ned above; and 

m is Zero or 1; 

the reaction of resultant compound With a compound of the 
formula 

(H0) 
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Wherein 
TS denotes ASO2(CH2)ni, NH2(CH2)ni, ACO 

(cHzlqi, HOCH2(CHZ)M*, M(CH2)M*, MCH2 
(CH2)ni$ HSCH2(CH2)1/!i or HS(CH2)ni$ 
Wherein 
n denotes Zero or 1; 

M is selected from Mg, Li, Cd and Sn; 
TC denotes iNOZ or 

R12 R14 
| | 
N N 

/ \?l/ );R15; and 
X\R13 

A, X and R12 to R15 are as de?ned above; 

to give a compound of the formula 

10 (11d) 
R 

O HN/ 
R_l8 R 19 

R7 ‘ 1‘ TC 

\0 I \/\w —L— 
8 9 R R 

Wherein the radicals are as de?ned above; 

if appropriate, the conversion of TC, if TC is a nitro group, 
into an acyclic or cyclic urea, thiourea or guanidine unit With 
retention of the radical (II). 

The [3-amino acid derivatives (IIa) are either commer 
cially available or are accessible in a simple manner by 
standard chemical processes, such as are knoWn in the art 
and are described in standard Works such as “Methoden der 
Organischen Chemie” (Methods of Organic Chemistry) 
(Houben-Weyl), Georg Thieme Verlag, Stuttgart. In particu 
lar, reference is made to the preparation processes for 
[3-amino acid derivatives described by RodionoW et al., J. 
Am. Chem. Soc 51, 844*846 (1929), KunZ et al., AngeW. 
Chem 101, 1042*1043 (1989) and Ishihara et al., Bull. 
Chem. Soc. Jpn. 68 (6), 1721*1730 (1995). 

According to a preferred embodiment, the [3-amino acid 
derivatives (IIa) are obtained by reaction of malonic acid or 
a malonic ester With a benZaldehyde derivative of the 
formula 

(He) 

// 
H I 

wherein R17, R19, h, k and TP are as de?ned above, 
preferably in the presence of ammonia, ammonium com 
pounds or amines. In case of reacting a malonic ester, a base 
conventionally employed for this purpose, such as sodium 
hydride or sodium alkoxide, preferably sodium methoxide 
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or sodium ethoxide, can be added. Preferably, an ammonium 
compound such as, for example, ammonium acetate is 
employed. 

The benZaldehyde derivatives (He) are either commer 
cially available or are accessible in a simple manner by 
standard chemical processes, such as are knoWn in the art 
and are described in standard Works such as “Methoden der 
Organischen Chemie” (Methods of Organic Chemistry) 
(Houben-Weyl), Georg Thieme Verlag, Stuttgart. 

According to a preferred embodiment, a nitrobenZalde 
hyde derivative such as 3- or 4-nitro-benZaldehyde or an 
alkoxybenZaldehyde derivative such as 3- or 4-methoxyben 
Zaldehyde is employed as the compound (IIe). 

According to a preferred embodiment, the [3-amino acid 
(IIa) is obtained by reaction of approximately equimolar 
amounts of malonic acid, ammonium acetate and 3-nitro 
benZaldehyde or 3-methoxy-benZaldehyde in a solvent such 
as isopropanol With heating for a couple of hours, preferably 
2 to 6 hours, at 50 to 110° C., preferably With re?ux of the 
solvent, under normal conditions (i.e. under normal pressure 
and under an atmosphere of normal air). 

For the folloWing reaction steps, the carboxyl group is 
blocked by a conventional protective group PG. Protective 
groups of this type are knoWn to the person skilled in the art 
(cf., for example, Jakubke/Jeschkeit in Aminosauren, Pep 
tide, Proteine [Amino Acids, Peptides, Proteins], Verlag 
Chemie 1982, or in “Methoden der Organischen Chemie” 
[Methods of Organic Chemistry] (Houben-Weyl), 4th ed.; 
Vols. 15.1 and 15.2, Georg Thieme Verlag, Stuttgart, 1974. 
The carboxyl group is particularly preferably esteri?ed, 
Where PG is a C 1_6-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopen 
tyl, neopentyl, hexyl, a C3_7-cycloalkyl such as, for example, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, a C3_7 
cycloalkyl-Cl_6-alkyl such as, for example, cyclopropylm 
ethyl, an aryl such as, for example, phenyl, tolyl, a C640 
ar-Cl_4-alkyl such as, for example, benZyl, or a substituted 
derivative thereof. The ester groups can be converted into 
the corresponding free carboxylic acids in a conventional 
manner, such as, for example, by basic ester hydrolysis. 

According to a preferred embodiment, the carboxyl group 
of the above [3-amino acid is esteri?ed by reaction With an 
alcohol such as ethanol or a polymer conventionally used for 
carrying out a solid-phase reaction. This can be carried out 
under conditions knoWn to the person skilled in the art, such 
as acid catalysis and, if appropriate, addition of a dehydrat 
ing agent such as dicyclohexyl carbodiimide. Preferably, 
hoWever, the [3-amino acid is suspended in the appropriate 
alcohol present in an excess, such as ethanol, hydrogen 
chloride is passed through for a period of approximately 30 
minutes to approximately 2 hours and the mixture is then 
heated under normal conditions for a couple of hours, 
preferably approximately 1 to 6 hours and particularly 
preferably approximately 3 to 5 hours, at approximately 50 
to approximately 100° C., preferably under re?ux of the 
alcohol. 

According to a preferred embodiment, the synthesis of the 
moiety comprising radical (II) is carried out on a solid phase 
such as a polystyrene resin, particularly preferably a com 
mercially available Wang polystyrene resin. In this connec 
tion, the resin is ?rst sWollen in a solvent such as dimethyl 
formamide. The appropriate carboxylic acid serving as a 
starting compound is then bonded to the resin by standard 
processes. For example, the bonding of the carboxylic acid 
to the resin can be carried out in the presence of a base such 
as pyridine and a reagent activating the carboxyl unit, such 
as an acid halide, for example dichlorobenZoyl chloride, in 
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a solvent such as dimethyl formamide. HoWever, other 
reagents conventionally used for this purpose can also be 
employed. The reaction mixture is stirred at room tempera 
ture and normal pressure for at least 2 hours, preferably at 
least 12 hours, particularly preferably approximately 24 
hours, the carboxylic acid being employed in an excess, 
preferably in a tWo- to three-fold excess (based on equiva 
lents), With respect to the loading of the solid phase. 

After removal of reagents Which may be unreacted, if 
desired a derivatiZation of the carboxylic acid bonded to the 
resin can be carried out Without this previously needing to be 
removed from the resin. Removal from the resin is carried 
out in a conventional manner, preferably in an acidic 
medium. The product removed from the resin can be puri?ed 
by knoWn puri?cation processes such as, for example, 
chromatographic processes after removal of solvents Which 
may be present. 
The carboxyl-protected [3-amino acids accessible in this 

Way can be reacted With a suitable sulphonating, carbam 
oylating or acylating reagent in order to obtain the corre 
sponding sulphonamide, carbamate or amide derivatives. 
Preferred sulphonating and carbamoylating reagents used 
are sulphonyl chlorides of the formula RIOIPViSOZCl and 
carbamoyl chlorides of the formula R1021” r4COOCl, 
Wherein R101” and R102” are identical With R101 and R102 
or are precursors Which can be transformed into the radicals 
R101 and 1x102~ 

Instead of the above-mentioned sulphonyl or carbamoyl 
chlorides, it is also possible to employ the corresponding 
?uorides, bromides or iodides. As acylating reagent, the 
appropriate carboxylic acid halides or carboxylic acid anhy 
drides are reacted With the amino group, the appropriate 
Cl_6-alkyl carboxylic acid chlorides such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopen 
tyl, neopentyl and hexyl carboxylic acid chlorides, C3_7 
cycloalkyl carboxylic acid chlorides such as cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl carboxylic acid 
chlorides; aryl and aralkyl carboxylic acid chlorides such as 
benZoic, tolyl and benZyl carboxylic acid chlorides and 
substituted derivatives thereof being preferred. 

For the preparation of the urea or thiourea radicals, the 
amino group is preferably ?rst reacted With a carbonic acid 
or thiocarbonic acid derivative such as a chloroformic acid 
ester 101opr thiophosgene and then With a desired amine 
HIIHR R103” Wherein R101” and R103” are identical to 
R and R103 or are precursors Which can be transformed into 
the residues R101 and R103. The above reactions and their 
implementation are Well knoWn to the person skilled in the 
art and are described in detail in standard Works such as, for 
example, in “Methoden der Organischen Chemie” [Methods 
of Organic Chemistry] (Houben-Weyl), Georg Thieme Ver 
lag, Stuttgart. 

According to a preferred embodiment of the invention, 
the carboxyl-protected [3-amino acid (IIa) is treated With an 
equimolar amount or a slight excess of the appropriate 
sulphonylating agent, for example phenylsulphonyl chlo 
ride, or acylating agent, for example mesitylacetyl chloride, 
With cooling, preferably at about 00 C., in a solvent such as 
pyridine or dioxane under normal conditions, preferably in 
the presence of a base such as an amine such as, for example, 
triethyl amine or diisopropyl ethyl amine, and the mixture is 
agitated at this temperature for a period of approximately 10 
minutes to approximately 2 hours. In the case of sulphony 
lation, this is folloWed by agitation at room temperature for 
a couple of hours, preferably approximately from 2 to 6 
hours. 
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Prior to the synthesis of the linker group L, the radical TP 
of compound (llb) can be converted into group Q Which can 
participate in a nucleophilic substitution either as a nucleo 
philic reagent or as a substrate. If TP carries a nitro group, 
this Will be reduced to the corresponding amino group, 
Which can preferably be carried out by addition of tin(ll) 
chloride to a solution of the compound (Hb) in a solvent such 
as ethanol and subsequent heating to approximately 50 to 
110° C., preferably under re?ux of the solvent, for a couple 
of hours, preferably from approximately 1 to approximately 
4 hours, under normal conditions. If TP contains an ether 
group, the liberation of the corresponding hydroxyl group is 
preferably carried out by addition of a LeWis acid such as 
boron tribromide in a solvent such as dichloromethane With 
cooling, preferably at —78° C., and subsequent agitation for 
a couple of hours, preferably from 6 to 24 hours, at room 
temperature. If TP carries a sulpho or a carboxyl group, a 
conversion into the corresponding sulphonyl or carboxylic 
acid halide is preferably carried out, for example by reaction 
With thionyl chloride. 

For the reaction of the Q-modi?ed compound (llb) With 
compound (llc), the reactants can be mixed together in 
approximately equimolar amounts, preferably in the pres 
ence of a base such as pyridine or sodium hydride and, if 
appropriate, in a solvent such as, for example, tetrahydro 
furan or dimethyl formamide, under normal conditions at 
room temperature or With cooling, preferably at approxi 
mately 00 C., and agitated for a couple of hours, preferably 
approximately from 1 to 24 hours, at room temperature or 
With cooling, for example at about 00 C. 

The compounds (lld) thus obtained can be converted into 
moieties comprising the radicals (II) by conversion of the 
terminal nitro group, if present, into an acyclic or cyclic 
guanidine, urea or thiourea group. 

For this purpose, the nitro group is ?rst converted into an 
amino group, preferably by addition of a customary reduc 
ing agent such as tin-(ll) chloride, if appropriate in the 
presence of solvents such as ethanol, by agitating the reac 
tion mixture With heating at approximately from 50 to 110° 
C., preferably under re?ux of the solvent, under normal 
conditions for approximately 2 hours. 

For the conversion of the amino group thus obtained into 
a guanidine, urea or thiourea group, the above amino group 
can then preferably ?rst be reacted With a carbonic acid ester 
or thiocarbonic acid ester derivative in a solvent such as 
dimethyl formamide in the presence of mercury-(ll) chloride 
With cooling, preferably at approximately 0° C., and agitat 
ing for approximately from 10 minutes to 3 hours With 
cooling, preferably at approximately 0° C., and if appropri 
ate subsequently at room temperature. The carbonic acid 
ester or thiocarbonic acid ester derivative employed can 
preferably be phosgene, triphosgene, thiophosgene, chloro 
formic acid esters or thio-pseudourea derivatives, commer 
cially available chloroformic acid esters being preferred for 
the preparation of the urea derivatives, thiophosgene being 
preferred for the preparation of the thiourea derivatives and 
thio-pseudourea derivatives being preferred for the prepa 
ration of guanidine derivatives. 

The carbamates or isothiocyanates formed in this Way can 
be converted into the corresponding urea, thiourea and 
guanidine derivatives by reaction With appropriate amines. 
The amines used are substances of the formula 
HNR1OlP’RlO3P’, Wherein R101” and R1031” ’ respectively are 
identical With R101 and R103 or are precursors Which can be 
transformed into the radicals R101 and R103. 

According to the invention, the carbamate or isothiocy 
anate is preferably reacted With an amine at room tempera 
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ture With stirring for approximately from 1 to 5 hours, 
preferably approximately from 2 to 3 hours, in the presence 
of an auxiliary base such as diisopropyl ethyl amine in a 
solvent such as dimethyl formamide. In the case of the 
preparation of cyclic guanidine derivatives, the correspond 
ing isothiocyanate is preferably ?rst heated in ethanol for a 
couple of hours, preferably approximately from 12 to 24 
hours, and then heated With a diamine such as diamino 
ethane in a solvent such as toluene, dimethyl formamide or 
a mixture of both. 

According to a further preferred embodiment, it is also 
possible to generate the above guanidine, urea or thiourea 
group on the compound (llc) in the above manner and then 
to react the thus modi?ed compound (llc) With the com 
pound (Hb) in the manner described above. 

The compounds obtained according to the process 
explained above can furthermore be derivatiZed by removal 
of protective groups Which may be present, further substi 
tution of nitrogen atoms present at preferred positions in the 
preparation process and/or conversion of the compound 
obtained into the free acid and/or its physiologically accept 
able salts. 

For example, the tert.-butoxymethoxycarbonyl groups 
conventionally used as protective groups for nitrogen atoms 
are removed in an acidic medium, for example by addition 
of tri?uoroacetic acid. 

The ester derivatives according to the invention can be 
converted into the corresponding free carboxylic acids in a 
conventional manner, such as, for example, by basic ester 
hydrolysis. 
The conjugates according to the invention can be used as 

active ingredients for manufacturing medicaments against 
cancer. 

For this purpose, they can be converted into formulations 
such as tablets, coated tablets, aerosols, pills, granules, 
syrups, emulsions, suspensions and solutions using inert, 
non-toxic, pharmaceutically suitable excipients or solvents. 
Preferably, the conjugates according to the invention are 
used in an amount such that their concentration in the total 
mixture is from approximately from 0.5 to 90% by Weight, 
the concentration, inter alia, being dependent on the corre 
sponding indication of the medicament. 
The above-mentioned formulations can be produced, for 

example, by extending the active compounds With solvents 
and/or excipients having the above properties, Where, if 
appropriate, additionally emulsi?ers or dispersants andiin 
the case of Water as the solventian organic solvent can be 
added. Thus, a further embodiment of the invention is a 
method of manufacturing a pharmaceutical composition by 
combining at least one of the conjugates (I) With at least one 
pharmacologically acceptable formulating agent. 

Other formulations can, in addition to conjugate (1), 
contain at least one pharmaceutical active ingredient Which 
is different from conjugate (1). Therefore, pharmaceutical 
compositions comprising as an active ingredient an effective 
amount of at least one of the conjugates (I) and at least one 
pharmaceutical active ingredient Which is different from 
conjugate (I), are a further embodiment of the invention. 

A further embodiment of the invention refers to a medi 
cament in dosage unit form comprising an effective amount 
of conjugate (I) together With an inert pharmaceutical car 
ner. 
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A further embodiment of the invention refers to the use of 
conjugate (I) for manufacturing pharmaceutical composi 
tions for the treatment of cancer. 
A further embodiment of the invention refers to a method 

of treating cancer in mammals comprising the administra 
tion of an effective amount of at least one conjugate (I) either 
alone or in admixture With a diluent or in the form of a 
medicament. 

Administration can be carried out in a customary manner, 
preferably orally, transdermally or parenterally, for example 
perlingually, buccally, intravenously, nasally, rectally or 
inhalationally. 

For human use, in the case of oral administration, it is 
recommended to administer doses of from 0.001 to 50 
mg/kg, preferably from 0.01 to 20 mg/kg. In the case of 
parenteral administration such as, for example, intrave 
nously or via mucous membranes nasally, buccally or inha 
lationally, it is recommended to use doses of from 0.001 to 
0.5 mg/kg. 

If appropriate, it may be necessary to depart from the 
amounts mentioned above, namely depending on the body 
Weight or the type of administration route, on the individual 
response toWards the medicament, the manner of its formu 
lation and the time or interval at Which administration takes 
place. Thus, in some cases it may be suf?cient to manage 
With less than the above mentioned minimum amount, While 
in other cases the upper limit mentioned must be exceeded. 
In the case of the administration of relatively large amounts, 
it may be recommended to divide these into several indi 
vidual doses over the course of the day. 

The conjugates (1) according to the invention are also 
suitable for use in veterinary medicine. For use in veterinary 
medicine, the conjugates (1) according to the invention can 
be administered in a suitable formulation in accordance With 
general veterinary practice. Depending on the kind of animal 
to be treated, the veterinary surgeon can determine the 
nature of use and the dosage. 

The present invention provides conjugates for the use in 
a medical application, in particular for combating cancer. 

The invention further provides a method of manufacturing 
a pharmaceutical composition by combining at least one of 
the conjugates of the invention With at least one pharmaco 
logically acceptable formulating agent. 

The invention further provides a pharmaceutical compo 
sition comprising as an active ingredient an effective amount 
of at least one of the conjugates of the invention and at least 
one pharmacologically acceptable formulating agent. 

The invention further provides a pharmaceutical compo 
sition comprising as an active ingredient an effective amount 
of at least one of the conjugates of the invention and at least 
one pharmaceutical active ingredient Which is different from 
the conjugates of the invention. 

The invention further provides a medicament in dosage 
unit form comprising an effective amount of a conjugate 
according to the invention together With an inert pharma 
ceutical carrier. 

The invention further provides a method of combating 
cancer in mammals comprising the administration of an 
effective amount of at least one conjugate according to the 
invention either alone or in admixture With a diluent or in the 
form of a medicament. 

The present invention is illustrated beloW With the aid of 
non-restricting Examples and comparative Examples. 

The percentages in the description above, in the folloWing 
tests and in the Examples areiif not stated otherWisei 
percentages by Weight; parts are parts by Weight. Solvent 
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32 
ratios, dilution ratios and concentrations in solutions of 
liquids in liquids are ratios and concentrations by volume. 

The yield percentages of the folloWing Examples refer to 
the starting component Which Was used in the loWest equiva 
lent amount. 

EXAMPLES 

The mass determinations Were carried out by high-per 
formance liquid chromatography-mass spectrometry 
(HPLC-MS) using the electron spray ioniZation (ESI) 
method or by FAB or MALDI mass spectroscopy. 

List of the Abbreviations Used 

Abu y-amino butyric acid 
ACN acetonitrile 

Boc tert.—butyloxycarbonyl 
DCM dichloromethane 

DIEA diisopropyl ethyl amine (Hr'img’s base) 
DMAP dimethylamino pyridine 
DMF dimethyl formamide 
DMSO dimethyl sulphoxide 
FCS foetal calf serum 

Fmoc ?uorenyl-9-methoxycarbonyl 
HPLC high-performance liquid chromatography 
MTBE methyl tert.-butyl ether 
NMP N-methyl pyrrolidone 
NMRI nude mice strain 

RP reverse phase 

RT room temperature 

RTV relative tumour volume 

TFA tri?uoroacetic acid 

THF tetrahydro?iran 
TLC thin-layer chromatography 

Series 1: Synthesis of Starting Materials: 

1.1 20-O-L-Valyl-camptothecin tri?uoroacetate 

14 g (2 eq.) of N-(tert-butoxycarbonyl)-valine-N-car 
boxyanhydride and l g of 4-(N,N-dimethylamino)-pyridine 
are added to a stirred suspension of 10 g (28.7 mmol) of 
20(S)-camptothecin in 500 ml of absolute dichloromethane. 
After heating under re?ux for 4 days, the mixture is con 
centrated in vacuo. The residue is stirred With 100 ml of 
MTBE for 20 min. 200 ml of petroleum ether are then added 
and the mixture is ?ltered. 14.9 g of the Boc-protected 
intermediate compound are obtained, Which can contain 
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small amounts of D-valine epimer Which, however, can be 
removed Without problems after removal of the protective 
group. 

A mixture of 11.65 g of this Boc-protected intermediate 
compound in 300 ml of dichloromethane and 70 ml of 
anhydrous tri?uoroacetic acid is then stirred at 5° C. for 1 h. 
After concentrating in vacuo to a small volume, the product 
is precipitated With diethyl ether and thoroughly Washed 
With diethyl ether. The product is again precipitated from 
dichloromethane/methanol using diethyl ether. 1f appropri 
ate, the crude product is again taken up in 40 ml of methanol, 
120 ml of MTBE are added, and the solution is cooled to 0° 
C. The precipitate is ?ltered off, and 9.4 g (80%) of 
20-O-(valyl)-camptothecin tri?uoroacetate are obtained 
after drying. 

[TLC: acetonitrile/Water (20:1); Rf:0.39]. 

1.2 20-O-[L-Prolyl-L-valyl]-camptothecin tri?uoroacetate 

XCF3COOH 

1.5 g (2.67 mmol) ofthe compound from Example 1.1 and 
1.4 ml of Hunig’s base are added to a solution of 1 g (3.2 

mmol) of N-tert.-butoxycarbonyl-prolin-N-hydroxy succin 
imide ester (Boc-Pro-OSu) in 75 ml of DMF, and the 
mixture is stirred for 6 h. Another 1 g of Boc-Pro-OSu is 

added, and the mixture is stirred overnight. The solvent is 
evaporated, and the residue is stirred With Water and ?ltered. 

The ?lter residue is dissolved in dichloromethane and pre 

cipitated With diethyl ether/petroleum ether (1:1). The 
recrystallization is repeated and the product is isolated by 
?ltration and dried in vacuo. 

Yield: 1.715 g (75%). 

[TLC: acetonitrile/Water (20:1); Rf:0.73]. 
1.715 g (2.66 mmol) of this Boc-protected intermediate 

compound are then stirred at 50 C. for 1 h in a mixture of 100 
ml of dichloromethane and 20 ml of anhydrous tri?uoro 
acetic acid. After concentrating in vacuo, the product is 
taken up in dichloromethane/methanol, precipitated With 
diethyl ether and thoroughly Washed With diethyl ether. The 
product is again precipitated from dichloromethane/metha 
nol using diethyl ether. The precipitate is ?ltered off and 1.46 
g (83%) of the target compound are obtained after drying. 
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[TLC: acetonitrile/Water/glacial acetic acid (5/1/0.2); 

Rf:0.43]. 
1.3 20-O-[L-Prolyl-L-leucyl]-camptothecin tri?uoroacetate 

XCF3COOH 

This compound is prepared in analogy to Examples 1.2 
and 1.1. 

1.4 20-O-[Glycyl-L-prolyl-L-valyl]-camptothecin tri?uoro 
acetate 

CH3 

0 

.TO 
371 mg (3 mmol) of 4-dimethylamino pyridine are added 

to a suspension of 1 g (1.52 mmol) of compound 1.2 in 50 
ml of dichloromethane and 653 mg (3 mmol) of N-(tert. 
butoxycarbonyl)-glycin-N-carboxy-anhydride (Boc-Gly 
NCA). After stirring for 1 h the solvent is removed, the 
residue is stirred With Water and ?ltered. The crude product 
is puri?ed by ?ash chromatography using acetonitrile as 
eluent. Isolation of relevant fractions and evaporation of 
solvent gives 748 mg (70%) of the protected intermediate 
product. 
The tert.-butoxycarbonyl protecting group is removed as 

described in Example 1.2. 

709 mg (93%) of the target compound are obtained. 
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[TLC: acetonitrile/Water/glacial acetic acid (5/1/0.2); 
Rf:0.34]. 
1.5 20-O-[L-Alanyl-L-prolyl-L-valyl]-camptothecin tri?uo 
roacetate 

0 

OT.) 
80 mg of diisopropyl ethyl amine are added to a suspen 

sion of 135 mg (0.2 mmol) of compound 1.2 in 25 ml of 
DMF and 65 mg (0.23 mmol) of N-(tert.-butoxycarbonyl) 
alanine-N-hydroxysuccinimide ester (Boc-Ala-OSu). After 
stirring for 16 h another 32 mg of Boc-Ala-OSu are added, 
and stirring is continued for 6 h. The solvent is removed, the 
residue is stirred With Water and ?ltered. The crude product 
is puri?ed by ?ash chromatography using acetonitrile as 
eluent. Isolation of relevant fractions and evaporation of 
solvent gives 107 mg (73%) of the protected intermediate 
product. 

The tert.-butoxycarbonyl protecting group is removed as 
described in Example 1.2. 92 mg (87%) of the target com 
pound are obtained. 

[TLC: acetonitrile/Water/ glacial acetic acid (5/ 1/0.2); 
Rf:0.32]. 

1.6 20-O-[L-Aspartyl-L-prolyl-L-valyl] -camptothecin tri 
?uoroacetate 

NH 

X CF3COOH 

o 

o 

HZN 

N 

“I,” 

fro/k0 
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12 mg of 1-hydroxy-1H-benZotriaZole (HOBT), 14 mg 

(0.073 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcar 
bodiimide hydrochloride and 24 mg of diisopropyl ethyl 
amine are added to a solution of 21 mg (0.073 mmol) of 
N-(tert.-butoxycarbonyl)-aspartatic acid-y-tert-butylester 
(Boc-Asp(O-tBu)4OH) in 10 ml of DMF. The mixture is 
stirred for 30 min. Subsequently, 40 mg (0.061 mmol) of 
compound 1.2 are added. After soni?cation for 2 h, the 
reaction is complete and the solvent is removed. The residue 
is distributed betWeen dichloromethane and Water. The 
organic phase is dried over sodium sulphate and concen 
trated. The residue is precipitated from dichloromethane 
With a mixture of petroleum ether and diethyl ether. 47 mg 
(95%) of the protected intermediate compound are obtained. 

Both the tert.-butyl ester and the tert.-butoxycarbonyl 
protecting group are removed as described in Example 1.2. 
33 mg (74%) of the target compound are obtained. 

[TLCz acetonitrile/Water/glacial acetic acid (5/1/0.2); 
Rf:0.28]. 

Further camptothecin peptide conjugates shoWn in Table 
1 are synthesiZed in analogy to standard procedures as 
described in “Methoden der Organischen Chemie” [Meth 
ods of Organic Chemistry] (Houben Weyl), 4th ed., Vol. XV 
Parts 1 and 2, Georg Thieme Verlag, Stuttgart 1974, or by 
Hans-Dieter Jakubke and Hans Jeschkeit in Aminosauren, 
Peptide, Proteine [Amino Acids, Peptides, and Proteins], 
Verlag Chemie, Weinheim 1982 or as exempli?ed in the 
previous Examples. 

TABLE 1 

Ex. Compound Rf 

1.7 20-O-[L-Asn-L-Pro-L-Val]—calnptothecin tri?uoroacetate 0.25 i‘) 

1.8 20-O-[L-His-L-Pro-L-Val]—carnptothecin 0.17 *) 

bis-tri?uoroacetate 

1.9 20-O-[L-Nva-L-Pro-L-Val]—calnptothecin tri?uoroacetate 0.38 i‘) 

1.10 20-O-[Gly-L-Pro-L-Leu]—calnptothecin tri?uoroacetate 0.27 i‘) 

*) acetonitrile/Water/glacial acetic acid (5/1/02) 

1.11 N-Leucyl-quinolone-a tri?uoroacetate 

XCF3COOH 

NH 

NH2 CH3 


















































